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PREFACE
This bibliography contains publications resulting from research supported by the
Cardiopulmonary Discipline of the NASA Space Physiology and Countermeasures
Program during the years 1980-1990. It is one of a series of four bibliographies being
published in 1992 of the disciplines of the Space Physiology and Countermeasures
Program. Others in this series include publications from the Regulatory Physiology,
Musculoskeletal, and Neuroscience Disciplines. Portions of this compilation have been
published previously as part of a series of bibliographies of space biomedical research.
Previous editions in this series cover the years 1980-1982 (NASA CR-3587), 1982-1983
(NASA CR-3739), 1983-1984 (NASA CR-3860), 1984-1986 (NASA CR-4184), and
1987-1988 (NASA CR- 187840).
This bibliography is divided into sections: Fluid Shifts, Cardiovascular Fitness and
Exercise, Cardiovascular Physiology, Pulmonary Physiology, and General Physiology.
The Fluid Shifts section is concerned with the effects of the headward fluid shift, which
occurs in weightlessness, on cardiovascular function, kidney function, and the renin-
angiotensin system. (Other fluid and electrolyte references can be found in Publications of
the Space Physiology and Countermeasures Program, Regulatory Physiology Discipline:
1980-1990, NASA CR-4469.) The Cardiovascular Fitness and Exercise section
incorporates studies of cardiovascular fitness, exercise dynamics, and the correlation of
differences in fitness levels and cardiovascular changes. The Cardiovascular Physiology
section includes references on general cardiovascular functioning or references that
incorporate elements of more than one of the previous sections. The Pulmonary
Physiology section involves studies of the pulmonary system, including lung function and
gas exchange. The last section, General Physiology, is included to provide the reader with
additional, background material in space physiology research. NASA-funded investigators
whose work resulted in these publications are identified by an asterisk. A principal
investigator index of researchers conducting Cardiopulmonary investigations, as well as a
list of Cardiopulmonary investigators and their affiliations, are also included in the
bibliography.
As part of our continuing interaction with the scientific and professional community, we are
pleased to present this bibliography in an effort to stimulate an exchange of information and
ideas among scientists working in this discipline. I would like to thank April Commodore
Roy and Audrey Robin Brown for their technical assistance in the production of this
bibliography.
Janis H. Stoklosa, Ph.D.
Manager, Space Physiology and Countermeasures Program
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INTRODUCTION
The Cardiopulmonary Discipline is part of the Space Physiology and Countermeasures
Program of the NASA Life Sciences Division. Space life sciences research was initiated in
1960 with the goal of enabling human survival in space. Now, in the late 20th century, the
program is evolving to ensure human health and productivity on space missions: on the
space shuttle in the 1990s, then on Space Station Freedom, and ultimately on the Moon and
missions to Mars.
The goals of the Cardiopulmonary Discipline are to understand the acute and long-term
cardiovascular and pulmonary adaptation to space and readaptation to a gravity
environment, including the associated mechanisms, and to develop physiological
countermeasures to ensure crew health in space and on return to Earth. The
Cardiopulmonary research program is comprised of two subdisciplines: Cardiovascular and
Pulmonary. This multidisciplinary effort incorporates basic, applied, and operational
research, both ground-based and in-flight. Research, conducted at NASA centers and in
universities, includes human and animal (rats and non-human primates) subjects.
The Cardiovascular subdiscipline is concerned with the nature, time course, and sequence
of cardiovascular adjustments to spaceflight. It also seeks to determine the most effective
countermeasures (e.g., lower body negative pressure, fluid rehydration, pharmacology,
centrifugation, exercise and/or anti-g devices) to combat adverse cardiovascular effects and
when and how they should be applied. Other areas of interest include orthostatic
hypotension, cardiovascular responses to extravehicular activity (EVA), and the
relationship between the cardiovascular adjustments to spaceflight and those occurring in
Earth-based models such as bedrest, immersion, and head-down tilt.
The Pulmonary subdiscipline includes the study of the effects of the space environment on
lung function. Specific areas of interest include lung volume, ventilation and blood flow,
changes in respiratory muscle structure and function, gas exchange, and the penetration by
aerosol particles in the lung. It is also concerned with the relationship between the
pulmonary adjustments to spaceflight and those occurring in Earth-based models such as
bedest, immersion, and head-down tilt.
lanis H. Stoklosa, Ph.D.
Manager, Space Physiology and Countermeasures Program
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